SUMMARY General examination of the eye was carried out in 22 patients with systemic lupus erythematosus (SLE) and in 10 with scleroderma. 3 of the SLE and 2 of the scleroderma patients had keratoconjunctivitis sicca. Fluorescein angiography showed abnormalities of the retinal vasculature in one of a subgroup of 12 SLE patients and one of 10 scleroderma patients. None of the 12 SLE patients had abnormalities of the choroidal vasculature, while 5 of the 10 scleroderma patients had patchy areas of nonperfusion of the choroidal capillary bed.
Eye involvement was studied in patients with scleroderma and systemic lupus erythematosus (SLE) seen in a connective tissue disease clinic. In addition to routine clinical methods we used fluorescein angiography to study the choroidal and retinal vasculatures (Wessing, 1969) .
There have been few reports on the use of this technique in connective tissue disease (Hammanis and Streiff, 1973) . A recent review suggested that in SLE retinal microvascular abnormalities could be shown using fluorescein angiography in the absence of visible fundal lesions (Lachman and Hazelmann, 1975) . It has also been suggested that this technique may be important in assessing disease activity in patients with suspected cerebral lupus (Edmonds et al., 1975 ). Therefore we considered it important to investigate the ocular circulation by this technique in our patients with SLE.
Post-mortem studies in patients with scleroderma have shown abnormalities of the choroidal vasculature (Maclean and Guthrie, 1969; Farkas et al., 1972) as well as exudates in the retina (Maclean and Guthrie, 1969) . These abnormalities were associated with advanced disease, often in hypertensive patients. In addition, other fundal abnormalities have been described in scleroderma including retinal oedema, haemorrhages, and exudates (Dolfus, 1958) , venous thrombosis (Josten, 1958) , and cotton wool spots (Pollack and Becker 1962) . The pathology of these lesions was described by Manschot (1965) and they are generally regarded as being secondary to late hypertensive disease. We investigated the choroidal and retinal vasculatures in a group of patients with early as well as advanced manifestations of scleroderma and believe this to be the first report of a systematic study of such patients by fluorescein angiography. Patients SLE Twenty-two patients with SLE had a general ophthalmic examination and were screened for keratoconjunctivitis sicca (KCS). All patients satisfied the preliminary criteria of the ARA for a diagnosis of SLE (Cohen et al., 1971) . Fluorescein angiography was carried out on 12 of these patients. 9 were being treated with steroids and the disease process was considered to be under reasonable control in all except one patient. 8 patients, however, had some clinical evidence of disease activity. 7 had renal disease but none had evidence of cerebral involvement at the time the test was carried out. 9 patients had antibodies to native DNA as shown by the Farr test (Hughes, 1971) at the time of fluorescein angiography, 4 had diminished levels of complement C4, and 2 of these also had lowered complement C3 levels at this time.
SCLERODERMA
The clinical features of the 10 patients investigated are shown in the 
Results

SLE
Three of the 22 patients had KCS. One patient had cytoid bodies in both fundi (Fig. 1 ). When these were first seen this patient had florid active disease with cutaneous, renal, and pleural involvement plus a peripheral neuropathy. Her blood pressure was 130 systolic/90 diastolic mmHg. Treatment with steroids (60 mg prednisolone daily) had just been started before the fundal photograph in Fig. 1 . Her disease responded to treatment and 4 months later when the general disease activity had decreased (though she still had some skin rash) the cytoid bodies had nearly disappeared from both fundi. Among the 12 patients who had fluorescein angiography, abnormalities of dye perfusion in the retinal vessels were seen in only one patient who was also the patient with visible fundal lesions shown in Fig. 1. Fig. 2 shows the 11-second fluorescein angiogram of the right fundus in the arteriolar phase where areas of dye leakage from the retinal capillaries near the disc are apparent. The areas are adjacent to the avascular infarcted areas which correspond to the cytoid bodies of Fig. 1 . Similar but less marked areas of leakage were also seen in the left fundus. No abnormalities of choroidal perfusion were seen in these 12 patients with SLE.
SCLERODERMA
Two of the 10 scleroderma patients had KCS. The fundi of all 10 showed no abnormality on ophthalmoscopy. Fluorscein angiography, however, showed abnormalities in the retinal vasculature in one patient and in the choroidal vasculature in 5 of the 10 patients. Case 2 ( Table) showed microaneurysmal dilatation of the terminal venules of the superotemporal retinal veins (macular branch) (Fig. 3) . Fluorescein dye stained the wall of the vessel as shown by persistence of staining into the late stages of dye passage, but there was no leakage of dye from the vessel. A similar microvascular abnormality was seen in the small peripapillary arterioles at 5 o'clock on the disc.
In 5 patients there were patchy areas of nonperfusion of the choroidal capillary bed which persisted in all cases for over 5 seconds and in 3 cases for more than 8 seconds (Fig. 4) . Filling of these areas with dye eventually occurred by diffusion of fluorescein from the normally leaking choriocapillaris of healthy adjacent areas. All 3 patients with Fig. 2 
Discussion
Keratoconjunctivitis sicca has been reported previously in both SLE and scleroderma (Steinberg and Talal, 1971; Whaley et al., 1973; AlarconSegovia et al., 1974 ;@~~~~~~~~~~~or disturbances of ocular mobility was found in any of the scleroderma patients.
The incidence of fundal lesions in SLE has been variously reported at 5 %~(Lachman and Hazelman, / " -[ gDs 1975 ) and 93% (Dubois and Tuffanelli, 1964) . In our series only one of more than 22 patients with SLE had fundal abormalities (Fig. 1 ) which correlated with the fluorescein angiographic appearance of altered retinal vascular haemodynamics, including obliteration of the small arterioles (Fig. 2) . This patient had active systemic disease at the time. None (b) of our patients had known cerebral lupus, so our Fig. 3 (a) group.bmj.com on December 30, 2017 -Published by http://ard.bmj.com/ Downloaded from case with normal fundi and low disease activity, in contrast to others (Lachman and Hazelman, 1975) . We will continue to assess this technique where possible in patients with exacerbations of SLE. No choroidal vasculature abnormalities were found in the SLE patients.
In the scleroderma group no cases of retinopathy were found on ophthalmoscopy, confirming the report of Kirkham (1969) who studied 10 cases. Previous case reports of retinopathy were associated with significant degrees of hypertension (Josten, 1958; Pollack and Becker, 1962; Ashton et al., 1968) , and a true correlation with scleroderma could not be made. However, the most significant finding in our study was of abnormalities of choroidal perfusion affecting the choriocapillaris and small choroidal arterioles in 5 out of 10 cases with scleroderma as shown by fluorescein angiography. Only one of these patients had a diastolic blood pressure over 90 mmHg, suggesting that the abnormalities were not related to systemic hypertension. Previous histological studies have shown thickening of the basement membrane of the precapillary arteriole plus endothelial swelling with obliteration of the lumen of the vessel and areas of infarction in the choroid (MacLean and Guthrie, 1969; Farkas et al., 1972) . Arterioles elsewhere in the body may also be obliterated in scleroderma (Rodnan, 1963) . Although other authors have noted that a clear distinction could not be made between the choroidopathy of scleroderma and that of malignant hypertension since they studied postmortem eyes, often in previously hypertensive patients, the pathology seemed sufficiently out of proportion to the degree of hypertension noted to merit a tentative correlation with scleroderma. Our findings of patchy choroidal ischaemia are in keeping with this. These findings were noted in 3 patients with benign variants of scleroderma as well as in the 2 with aggressive disease.
The significance of the retinal microvascular abnormality recorded in Case 2 (Fig. 3) is not clear, as it was not found in the other cases of scleroderma, and has not been reported before. Its relevance therefore is dubious.
One characteristic of scleroderma may be a generalized vascular abnormality which as Norton and Nardo (1970) have suggested could be a primary factor in the pathogenesis of the disease. In view of the apparent frequency of choroidal vascular abnormalities in this preliminary series of patients with scleroderma, we suggest that fluorescein angiography may prove to be a useful additional method of characterizing patients with early connective tissue disease, although further study of larger numbers of patients is now required. 
